INTRODUCTION.
In a previous paper I it was shown that the amount of arginine occurring as such (pK' = 8.1) in proteins is a small portion of the arginine found on hydrolysis. The remainder is produced by the hydrolysis of a weak basic group (pK t = 4.6) to which the name "prearginine" is given. 2 H.
Edestin.
We now turn to edestin (a protein from hemp) which gives a high yield in arginine on hydrolysis. The available data on edestin in alkaline solution are inconsistent and we obtained new titration data in this range. Since our new data are no marked improvement over the old we will not publish them but present our analysis of the data assembled by Cohn. 3 Curve A in Fig. 1 shows the experimental values. The dotted portion of Curve A (in alkaline solution) indicates that the protein is modified in that range. The true curve in alkaline solution should agree with Curve B3.
Curve Bx corresponds to the amino acids found on hydrolysis. In 1 S~mmg, H. S., J. Gen. Physiol., 1928, xl, 629. 2 The name "preargin~ne', is given to that portion of the protein molecule having a basic group ionizing about pH 4.6 and yielding arg~nlne on hydrolysis. It may be composed of one, or of more than one, amino acid. Such a weak basic group should consist of a primary amino group attached to a conjugated unsaturated system (perhaps cyclic) as in aniline or cytosine.
s Cohn, E., Physiol. Rev., 1925, v, 349. 231 The Journal of General Physiology 0.5 --0.1 * The value for the free carboxyl groups is the total dicarboxylic acids minus the amount bound as amides (7.8 -3.3 = 4.5 equivalents). t The indices of carboxyl groups, of preargiuine and of histidine in gelatin are about 3.5, 4.6 and 6.1 respectively. m~NgY S. storms B~ there is no arginine but an equal amount (2.2 equivalents) of prearginine. Bn represents the same groups but in the amounts given in Table I (under "titration data"). This last curve (Ba) is probably correct on the alkaline side but must be shifted to the left on the acid side in order to agree with the experimental data (Curve A). This indicates that the COOH index is a little lower than 3.5 (say 3.0) and the prearginine and histidine indices are lower than their usual values (about 3.6 and 5.1).
The results of the titration curve analysis are given in the next to the last column of Table I . The preceding column gives the equivalents of the amino acids found on hydrolysis. The values for histidine and lysine (0.6 and 0.6) are taken from Van Slyke 4 rather than from Vickery and Leavenworth ~ since the latter values (0.3 and 0.4) are lower than those we obtain from titration data (0.5 and 0.5).
It will be observed that there is no free arginine group in edestin and that all the 2.2 equivalents found on hydrolysis exist in this prorein as prearglnine. 4.0 equivalents of the "free" carboxyl groups do not ionize (perhaps bound as anhydride). All the other groups i.e., tyrosine, histidine and lysine exist in edestin in approximately the amounts found on hydrolysis.
HI.
Hydrolyzed Edestin.
We made up four samples of edestin and hydrolyzed them with pepsin in acid solution (data given in Tables II to V). The hydrolyses were stopped at different points, neutralized with an amount of alkali exactly equal to the acid and titrated electrometrically.
Edestin contains 18.6 per cent nitrogen, or 33.3 tools per 2,500 gin. 9.0 equivalents of this is non-a-nitrogen in the basic groups, leaving 24.3 equivalents of a-nitrogen. The initial acid-combining capacity (due to the ionizable non-a-nitrogen) is 3.2 equivalents. Hence the degree of hydrolysis given by the equation Fro. 2. Titration curves of edest/n (E), of pepsin (P) and of solutions of edestin hydrolyzed to different degrees with pepsin (EP,, EP2, EPa, and EP4).
where A is the acid-combining capacity (in equivalents per 2,500 gm.) of a hydrolyzed solution. On this basis the four samples of edestin were hydrolyzed 5 per cent, 14 per cent, 18 per cent and about 30 per cent respectively. These were titrated and the data are given in Tables II to V. None of these solutions showed any change of prearginine into arginine in their titration data (given in Fig. 2) . Such a change would be manifested by a drop in the EP curves at 3.7 (prearginine) and a rise at 8.1 (arginine), as compared with the Curve E of edestin. Comparison curves e were drawn and in the first three samples corroborated this conclusion (that prearginine is not converted into arginine in these solutions). However the comparison curve of the fourth sample showed that it had hydrolyzed so far that the buffer effect of the carboxyl groups (3.3) and the a amino groups (7.9) would make it impossible to observe this change if it occurred.
Thus we know that prearginine is not destroyed by hydrolysis up to 18 per cent with pepsin. We also know that complete hydrolysis destroys it, since arginine can be isolated quantitatively from the resuiting solution, s Hunter 7 has shown that the rate of hydrolysis of edestin with trypsin indicates that arginine exists in two forms. We would suppose that the more resistant form is prearginine except that the data (Table II) indicate, in this particular protein, that there is no free arginine group (all existing as prearginine). Felix 8 showed that part of the "arginine" from hydrolyzed proteins was not precipitated in the usual manner. This fraction may be prearginine. Edlbacher 9 separated fractions high in arginine from oxidized proteins. Part of these arginine-rich fractions resisted further hydrolysis. The significance is doubtful.
6 Simms, H. S., and Levene, P. A., J. Biol. Chem., 1926, lxx, 319. The curves in Fig. 2 would be more accurate if the curve for the corresponding amount of pepsin were subtracted from the observed curve, but this would not affect the conclusions. Titration data of pepsin are given in Table VI 
Growth-Promotlng Activity.
Dr. Lillian E. Baker kindly tested the growth-promoting activity 1° of the first three of the above samples of hydrolyzed edestin, on sarcomatous fibroblasts. They showed activity which was essentially the same in all three samples. The fourth sample was not tested.
Vo
EXPERI~fENTAL.
The hydrolyses of edestin were carried out as follows: 3,750 grn. edestin in about 125 cc. water, plus the designated volume of ~ HCI, plus the designated weight (0.2-0.5 gin.) of Armour's I : i0,000 pepsin was allowed to stand the designated lengths of time at 37°C.
After hydrolysis the HC1 was neutralized with the same volume of xf NaOH and the solutions were made up to 150 cc. (2.5 per cent edestin solution). The solutions were heated to 90°C. and filtered from the slight precipitate which formed on heating. These solutions were titrated by adding requisite amounts of dilute acid or base to 5 cc. samples, making up to 10 cc. and determining the pH. The final solutions were 1.25 per cent with respect to edestin, corresponding to a total volume of 300 cc.
10 Carrel, A., and Baker, L. E., o r. Exp. Med., 1926, xliv, 503. Baker, L. E., and Carrel, A., 1928, xlvii, 353,371. The titration data of edestin show that all the arginine found on hydrolysis exists in this protein as "prearginine."z, 2
The extra ionizable groups of histidine, lysine and tyrosine are free in the quantities found on hydrolysis. Part of the extra carboxyl groups of aspartic and glutamic acids are bound as amides, and 50 per cent are bound in some other manner (perhaps anhydride) leaving only about 6 per cent of these groups free to ionize in edestin.
The preargin~ne in edestin is not converted into arginine on hydrolysis with pepsin up to 18 per cent (of the total hydrolysis). In more highly hydrolyzed solutions it is not possible to detect such a conversion, due to high buffering. Complete hydrolysis however converts prearginine into arginine which can be isolated.
Hydrolyzed edestin promotes the growth of sarcomatous fibroblasts about equally well whether 5, 14 or 18 per cent hydrolyzed.
